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INTERNATIONAL MTM MEETINGS 


Paris, France, June 1957 


International MTM meetings were planned for 
the summer of 1957 in Paris, France. M. 
Lambert, President, MTM Association of France 
made the arrangements to have a luncheon and 
assembly Tuesday, June 25 in Paris. Mr. Donald 
Farr, International Service Committee Chairman, 
U.S. Association, chaired the assembly meeting 
which resulted in the formation of an Interna- 
tional Directorate, whose officers including 
Messrs. Lambert and Farr appear in the fea- 
ture preceding this report. 


At the assembly meeting, Plenary Sessions 
covering various aspects of MTM application 
were planned and conducted on June 26th and 
27th. 


The formation of an International Directorate to 
coordinate research and standardsfor training 
and qualifications has been hoped for some time 
now among those close to MIM development 
throughout the world. 


Active Associations have existed in Europe, in 
France, Holland, Sweden and Switzerland, and 
in the United States for some time. There has 
been, however, no organized attempt to coordi- 
nate the work of these Associations until now. 


The Directorate with active chairmen in Europe 
and the United States working under the guid- 
ance of Dr. Maynard should be able to stand- 
ardize the technique and build the research ef- 
forts toward a common goal. 


Four basic tenets were held by the assembly in 
Paris to be paramount in the action of a di- 
rectorate, as follows: 


1. To spread the sound usage of MTM through 
appropriate public relations channels, en- 
couragement to national groups, and suit- 
able assistance where needed. 


2. To encourage and coordinate National Co- 
operative MTM Research Programs. 


3. To strive for maintaining uniformity in 
MTM application through approval of 
training courses and examination proced- 
ures and through the use of Universal 
Data Cards. 


4. To encourage the spirit of competitive 
enterprise in the dissemination of MTM 
training and application by assisting 
several sources to become qualified in 
each country. 


Two basic objectives were set forth in conclud- 
ing the meetings as follows: 


1. To establish status of four Director 
classifications and to obtain National 
Association representation for the 


assignments. (This objective has been 
met.) 


2. To stimulate the second European MTM 
Conference just previous to the CIOS 
Congress in Berlin, 1958. 
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INTERNATIONAL MTM DIRECTORATE 


General Directors’ Report to National Associations 





After the Paris conference, the general direc- 4. 
tors had discussions and correspondence with 
representatives of all national associations. 


These contacts have resulted in the following 
appointments: 5. 


1. Mr. H. Bohlin, representative of Svenska 
MTM Foreningen has been appointed to be 
director of Research Coordination. 


Mr. E. Lambert, representative of Associ- 
ation MTM Francaise has been appointed 
to be Director of Public Relations Coordi- 
nation. 


Mr. D. E. Farr, representative of MTM 
Association for Standards and Research 
(USA) has been appointed to be Director 
of Chapter Development Coordination. 


The Netherlands and the Swiss Associations have 
2. Mr. W. B. Rueb, representative of Neder- designated an alternate to the director. The 
lands-MTM-Genootschap has been appointed other associations are requested to do the same. 


to be Director of Qualifications Coordina- 


tion. The organization of the Directorate now is as 
follows: 


3. Prof. W. Daenzer, representative of the 
Swiss MTM Association has been appointed 
to be Director of Training Coordination. 





Chairman: 





H. B. Maynard 


General Directors: 
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AMC'S IMPROVEMENT PROGRAM PAYS DIVIDENDS 


Reprint from: 
NAMAE BEACON 


An Air Materiel Command management tool, 
the Grass Roots Improvement Program (GRIP), 
is increasing the operational efficiency within 
echelons in Burtonwood's Supply Group, and in 
local British industry. 


Last week a fourteen-man class of military and 
civilian supervisors from Burtonwood, and 
representatives from Imperial Chemical Indus- 
tries (ICI) and British Aluminium graduated 
from the eleven week course held here. 


The AMC Supply GRIP is "a program designed 
to promote the use of more scientific and pre- 
cise management through the utilization of en- 
gineering methods within the echelons of supply. 


"It is intended to provide the basic tools through 
which managers may measure, coordinate, pre- 
dict, analyze, make sound decisions, and re- 
main aware of the efficiency and cost of opera- 
tions. GRIP will promote the lowest cost per 
unit of production consistent with acceptable 
quality and military criteria." 


Members of the newly organized Industrial Engi- 
neering Division of the 3111th Supply Group this 
week entered various organizations within the 
Directorate of Supply and Services, keeping 


Students in NAMAE’S newest school, the AMC Supply Grass Roots Improvement Program (GRIP) graduated last week 


sharp and well-trained eyes peeled. Their pur- 
pose? To establish engineered time standards 
and provide assistance to those organizations in 
the field of methods analysis; to define a "fair 
day’s work". 

a A ee a 
MEMBERS of the graduating class will assume 
the position of Production Standards Specialists. 
They are men trained to "get down to the grass 
roots" of industry, using techniques now being 
developed in what is now considered to be the 
newest and most important medium to assist 
both labor and management. 


The course was not easy. The Burtonwood 
class, instructed by experts in the field, met 
for 480 hours over a twelve week period. Study 
and work was not confined to areas on base; 
one week of study was held at the Pilkington- 
Sullivan Works of ICI at Widnes. There, a 
Work-Study course given ICI supervisors, be- 
came an integral part of Burtonwood's school- 
room studies. 


The overall course was divided into two sections. 
The first consisted of detailed study on GRIP 

itself; Basic time-study and stopwatch techniques 
(to measure work and output); use and manipula- 
tion of the slide rule; fundamentals of statistics; 


and production count techniques. 
* 2 « © 4 





after 480 hours of studying new management techniques. Burtonwood supervisors and men from local British industry 
participated in this, the Air Force’s newest school. Here, Mr. Harold Tierney instructs the class in the fundamentals of 


Methods-Time Measurement. 
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THIS PORTION of the GRIP school was taught 
by 1/Lt. E. R. Roth, acting Engineering Division 
Chief; Lt. Jacques E. Linder, Hq. AMC Systems 
Engineer; and Mr. George James, DAFC. 


But the meat of the course (for British engi- 
neers at least) came with the introduction of 
Methods Engineer Mr. Harold J. Tierney, a 
qualified Methods-Time Measurement instructor. 
One of seven licensed instructors of MTM cur- 
rently employed by the Air Force. Tierney 
headed a five-week course on the fundamentals 
of MTM, the modern and much simplified 
method of determining engineered time stand- 
ards. 


MTM is sought after and utilized by industry 
throughout the world. Big business, small 
business, all practical-minded producers are 
now seeking methods of lowering cost and in- 
creasing production. And MTM is helping 
them. "Exploding a lot of unscientific dogma" 
one magazine article said. 


One major obstacle stands in the way of the 
rapid growth of MTM techniques; few are quali- 
fied to teach it. Only certified graduates of the 


MTM Association Headquarters in Ann Arbor, 
Michigan, and in most instances, where teach- 
ers are not available, engineers from firms in 
England and other countries must travel to 
Michigan to take the course. 





Here, the Burtonwood school stepped in an of- 
fered, as one visitor said, "the chance of a 
lifetime". English engineers were students in 
the MTM course. They were: Mr. Ronald 
Perry, Hillhouse Works, Blackpool; Mr. Joseph 
McWilliams, Work Study Officer at the Wilton 
Works, Middlesbrough; and Mr. John Rousseau 
—these gentlemen are employed by Imperial 
Chemical Industries Ltd. Fourth visiting stu- 
dent was Mr. Jack Leigh, Work Study Officer at 
British Aluminium's Bank Quay Works. 


3111th SUPPLY GROUP personnel attending 
were: M/Sgt's Donald Pinkston, Emergy Lepine. 
John Felts, and Edward Case; T/Sgt's Robert 
Cave, William Eppler; and DAFC's Edward 
Hassing, Percy Daniels, Samuel DeLuca, and in 
the second course, UK Chief Training Officer 
Mr. Joseph Totten. 


Now the graduates of the "Grass Roots" class 
are working in the lowest levels of supervision 
within their respective areas; providing manage- 
ment at that level with factual data on their 
everyday operation, through these up-to-date 
techniques. Authorities believe this GRIP school 
heralds a new era here at Burtonwood; greater 
efficiency and increased standards will be imple- 
mented by these graduates who are now looking 
closely at NAMAE's industrial "Grass Roots". 
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‘CHOP BOX' AXES DOCUMENT TIME LAG 


Burtonwood Paves the Way 


Reprint from: 
NAMAE BEACON 


FOURTEEN men recently completed a 480 hour 
course in GRIP, through which many instructors 
taught them vast knowledge of industrial and 
military altertness. A qualified Methods Time 
Measurements Instructor, Mr. Harold J. Tierney, 
headed a five-week course on the fundamentals 
of MTM, the modern and simplified method of 
determining engineered time standards. MTM 
simply seeks ways of lowering cost and increas- 


ing production for businesses throughout the 
world. 


Lessons learned through GRIP and MTM have 
now paid off handsomely for the Documents 
Control Section of Directorate Supply. Their 
first step in processing requisitions from cus- 
tomers through the Supply Depot used to pre- 
sent quite a problem. 


OPERATORS in the past had to tear off a con- 
tinuous roll of seven Shipping Documents copies, 
match, and finally clip IBM Requisition Cards 
and AF Transaction Cards to them. The slow 
and painstaking job of tearing had to be done 
primitively with the edge of a ruler. Person- 
nel in the office handled a tremendous number 
of cards per day in this antiquated punch card 
requisitioning system. 


This contraption lets the operator tear off, 
match, and clip four times quicker than before, 
consequently clearing documents swiftly into the 
commodity divisions and thereby expediting cus- 
tomer service. Mr. Peter Heyes, Chief of 
Documents Control, explained the new gimmick 
has no official name as yet, so "chop box" cur- 
rently serves the purpose. 


OFFICE members, recalling the old method, 
concur with Mr. Heyes in his endorsement of 
the new gadget as a great boon for their section. 


MTM, sought after all over the globe, has only 
its limited number of instructors as a handicap. 
Document Controi’s new device is heralded at 
Burtonwood as a new era of greater perform- 
ance, efficiency, and more productive operational 
techniques for the military through GRIP classes 
and MTM training. 


Military and industrial waste and inefficiency 
can be corrected and removed through MTM, 
which is spreading rapidly world-wide. 





‘*Chop Box” in person. The unusual looking contraption is a welcome friend to personnel of Documents Control. It means 
speedier, more efficient work for them as well as an improved manner of processing requisitions. 




















Old fashioned means of tearing required ruler and patience. Mr. Heyes, 
Documents Control Chief, stages a drama which his office has now brushed off 
as complicated and unweildy. Modern ways have taken over. In the picture 
right, Merian Griffiths demonstrates the pride of the office as she processes 
requisition cards through the ““Chop Box". Simplification of an entire process 
has been achieved through the efforts of those who invented the new apparatus. 
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APPLICATION I 


WORK MEASUREMENT METHODS ANALYSIS CHART 
Forms 104P-1, 104P-3 and ©” 


RATION 


DESCRIPTION - LEFT HAND 


1. 


AMC 


AF Forms 


left end of cards 


ELEMEN 
TIME 
ELEMENT DESCRIPTION TMU 





FORM §142AL (REPRODUCED BY PERMISSION OF THE METHODS ENGINEERING COUNCIL) 


19 MAY 55 


11 


FERENCE NR. 


UDY NR 
2 


ace_1_oF_ 2 Paces 


DESCRIPTION - RIGHT HAND 


ELEMENT | OCCURRENCES TOTAL 
TIME PER TIME 
ALLOWED PIECE OR ALLOWED 
CYCLE 


TOTAL 


AF-WP-O-9 MAY 56 20,600 
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APPLICATION I 


WORK MEASUREMENT METHODS ANALYSIS CHART FERENCE WR. 


b~) 
—_ - 


RATION 


DESCRIPTION - LEFT HAND 


Press to 
Move 


Release 


Tear-Off and Aside 


Press down handle 


ELEMENT DESCRIPTION 


36 Install 
4.| Tear off and 


AMC FORM 142AL (REPRODUCED BY PERMISSION OF THE METHODS ENGINEERING COUNCIL) 


19 MAY 55 





UDY NR 


YST 


| & - AGE OF_2__ PAGES 


TMU DESCRIPTION - RIGHT HAND 


2.0} RL 


CONVERSION 
ELEMENT | OCCURRENCES 
TIME PER 
ALLOWED PIECE OR 
CYCLE 


TOTAL 





AF-WP-O-9 MAY 56 20,600 
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The annual meeting of the Swedish MTM 
on May 28, 1956. The members of the 
Pentaverken's foundry and engine plant, 


NICAL 


Association was held in Sk6vde, Sweden 
Association made a tour of AB Volvo 
where the MTM procedure is being ap- 


plied. Before the annual meeting was held, Mr. Evan Edman, Superintendent of 
the Foundry gave a report on several practical MTM applications which were 

later observed during the tour. This part of the program was introduced by Mr. 
Per Séderstrém, Managing Director of AB Volvo Pentaverken, who gave the fol- 


lowing speech. 


MTM AT OUR PLANT IN SKOVDE 


by 


Per Sdderstrém, Managing Director 


AB Volvo 


We who have been working with the MTM pro- 
cedure for several years are convinced that we 
have obtained an extraordinary means for deal- 
ing with problems that affect the profitableness 
and competitiveness of the enterprises as well 
as the industrial relations and the general manu- 
facturing problems in industry. 


We believe that with this new tool we have ob- 
tained greater possibilities for developing good 
production techniques and manufacturing meth- 
ods. The development of better and better 
manufacturing methods is probably the most im- 
portant way to improve the competitive position 
for our industry and improve the living standard 
of our people. If the MTM procedure is a 
means which will assist us in this respect, then 
this method is worth all the support and all the 
help we can give it. 


We believe that with the MTM procedure we 
have obtained a valuable tool for establishing 
incentive standards in industry. Anyone, who 
has had experience in setting incentive stand- 
ards, knows how often this leads to arguments 
and grievances - also the unnecessary loss of 
time. Here in Skévde we are convinced that 
the MTM procedure will be very valuable to us 
and help us solve our piece rating problems. 
We also believe that the MTM procedure will 
solve certain incentive problems which previ- 
ously could not be solved by the conventional 
time-study procedure. If wage incentives could 
be expanded to cover such occupations as main- 
tenance work, jobbing work etc. this would be a 
great advancement. This problem is receiving 
more and more attention in industry today. The 
more we mechanize, more "maintenance" peo- 
ple are required. If we install wage incentives 
for these servicing occupations we would be 
able to solve the efficiency and wage problem 
for another important group of our working force. 


Pentaverken 


These viewpoints I have just mentioned have 
made it clear that we need an organization 
which can help us introduce this new tool to our 
industry in the best possible way. We are con- 
vinced that MTM can be a very valuable aid if 
all those who are using it will use it the cor- 
rect way. Should it be used in the wrong way 
I am sure that we will create new problems 
and we will not obtain the full benefit of the 
procedure. It's up to us in industry to learn 
about the MTM procedure and how we are going 
to apply it to our work. I believe that the As- 
sociation will be of great significance in this 
respect if it succeeds in fulfilling its purpose 
correctly. Because so many of us, represent- 
ing a large number of enterprises have attended 
this meeting, this can also be taken as an ex- 
pression that my expectations of the Association 
are shared by many people. 


The principles of the MTM Association state that 
the purpose of the Association is 


to encourage the correct application of MTM 
to encourage the technical development of MTM 


to broaden the knowledge of MTM 


The activity of the Association up to this time 
has naturally been limited to starting achieve- 
ments of various kinds. We have first of all 
attended to acquiring members, which has given 
good results, but it has also taken a great deal 
of time. Besides this we have concentrated on 
the own organization, acquired a staff etc. We 
have also been busy with a lot of administrative 
details and other questions which have been 
time consuming. The secretary of the Associ- 
ation up to this time has only been engaged on 
a half-time basis. Because of this it has not 
been possible for us to show strong activity 
outside the Association. However, I hope that 
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after this meeting we will be able to earnestly 
begin to do the real task. 


What I am going to do now is to give a brief 
picture and a few major points on our applica- 
tion of the MTM procedure here in Skévde. 


The Introduction of MTM 





We introduced MTM here in Skovde almost 6 
years ago, and there are just as many years 

of painstaking work behind the results which 
you have seen samples of during your tour 
through the plant. I suppose that some of you 
have said to yourselves: "It would be all right 
if I had my manufacturing arranged in the 

same way". I would like to tell you that there 
are no short-cuts to arrive at this goal. You 
cannot find a simple trick to get around the 
difficulties. The only way is for you yourselves 
to work out the problems. It takes education, a 
good staff, patience and adequate time to arrive 
at the results you have witnessed today. 


We started our training in MTM about 6 years 
ago and we have been applying the procedure 
for about five years. During this time we have 
been able to install predetermined time stand- 
ards on almost all the foundry operations. This 
foundry is an example of how the work flows in 
an activity, where the method development, 
wage incentive plans, and standard performance 
are based on MTM. 


MTM in the Foundry 





We have applied MTM to all our direct labor 
in the foundry. There are many different jobs 
in a foundry, such as molding, core making, 
pouring, cleaning, flask assembly, etc. As a 
matter of fact, we have found MTM useful for 
practically all the manual work in the foundry. 


We have also been able, to some extent, to use 
MTM for the Foundry's service departments. 
This has been possible because MTM is a pro- 
cedure based upon basic motion time standards 
which can be applied in many different ways. 


It can be used in the strict formal sense by 
applying the methods-time data to each motion 
of an operation, however, it can also be used 
to develop standard data to arrive at a simpli- 
fied method for piece rating jobs and this is 
accurate enough for incentives on most jobs. 


We have used these approaches for repetitive 
maintenance jobs which are uniform in nature. 
We have even gone so far that the sweepers in 


the foundry are on incentive, based on time 
standards which were achieved with MTM. We 
have also established standards on the crushing 
of scrap and the lubrication of machinery with 
the help of MTM. 


A few jobs still remain in the Foundry to be 
put on incentive such as wood and metal pattern 
making. We believe that the standards on these 
jobs can also be established since we already 
have solved similar problems with MTM. Some 
maintenance jobs are also without standards. 
There are of course some maintenance jobs 
which are practically impossible to rate, but 
there are also many of them which could be 
rated to a great advantage. In a few more 
years we believe that we will be able to estab- 
lish standards on all jobs in the foundry with 
the help of MTM. The possibility of doing this, 
in line with our understanding, is greater than 
is generally believed. 


If we can put our plans into effect, every man 
in our foundry will have consistent incentive 
standards. If we should take a cross section of 
Swedish industry today, it is no exaggeration to 
state that great deficiencies exist which could 
be eliminated with better methods of establish- 
ing standards. 


When we introduced MTM in our foundry, we 
did not make any contract agreement with the 
workers. We agreed that we would try MTM 
so both parties could gain experience with this 
new tool. In this way MTM was used for sev- 
eral years and last fall we made a local con- 
tract agreement. This was made possible be- 
cause in 1955 rules were introduced into the 
Collective Agreement between the Trade Union 
and the Swedish Metal Trade Employers As- 
sociation which made it possible to establish 
local agreements concerning MTM. Our local 
agreement is a simple and brief statement 
which confirms that we agree on using the 
standard times of the MTM procedure. This 
statement also contains specifications of the 
wage factors which are to be applied to certain 
stated job evaluation groups. This agreement 
has been functioning since last fall. I believe 
both parties are satisfied that we now have an 
agreement which regulates the conditions for 
using MTM. 


We believe that our foundry installation is an 
example of the results that can be achieved with 
the help of MTM. We think it is quite notice- 
able that behind practically every job there is a 
We have a steady 
Our working timeis 


comprehensive method-study. 
good working performance. 
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used in a satisfying manner and we have ac- 
tually never had any discussion about time 
standard basis. There are of course individual 
wage variations within our entire activities, but 
we are of the opinion that these are in propor- 
tion to skill and effort given by the operators. 
These variations are not due to inconsistent 
standards or method changes. 


MTM in the Engine Manufacturing Plant 





In the engine plant it has been more difficult to 
get started with MTM for various reasons. Be- 
cause of the success we have had with our 
small passenger-cars and owing to the favorable 
position in our trade it was possible for us to 
build a new special department for these small 
passenger-car engines. We used MTM in all 
the production engineering and planning for this 
new engine department. Because of this reason 
it was only natural that we could also determine 
the amount of work for each individual work 
station and the same time introduce the MTM 
procedure to the activity. 


While I am talking about this new engine depart- 
ment, I want to emphasize the value MTM has 
been in all planning and in the final installation 
of the plan by the methods departments. We 
have applied MTM throughout the planning phase. 
In this manner we have been able to develop an 
accurate time for the different alternative solu- 
tions. Because of this we have from the very 
beginning been able to select the method that 
under the circumstances was considered to be 
the best. All the planning connected with the 
plant layout, the detail scrutinizing of all 
methods, the arrangement of the work places 
and the design of tools have been put into effect 
in this way and it was possible to make them 
suit the established methods. 


When we had completed the planning prepara- 
tions, we also had a preliminary and complete 
MTM-analysis of each working operation. The 


day that all the equipment was delivered, all 
the machines were placed, all the work tools 
were on hand and the work places arranged, it 
was possible for us to take our analysis and 
read how, for the last half year or year, we 
had intended that the manufacturing lines were 
to function. There was no question about what 
method should be used and how it should be 
practically applied. At this point we organized 
a new method's group to scrutinize every work 
place regarding equipment and arrangements 
and to make final detail adjustments of the 
methods. This group then turned the specifica- 
tions over to the supervisors. These specifica- 
tions were complete with method descriptions 
and a stipulated work volume. In this way it 
has been possible to coordinate the planning 
phase and the carrying out of the production 
engineering work in a manner that previously 
was not possible. 


MTM Generally 





From what I have said about the value of MTM 
I do not want you to draw the conclusion that 
MTM is the only thing necessary to solve all 
the production technical problems in a satisfac- 
tory manner. I have only wanted to emphasize 
that MTM can become a valuable aid in produc- 
tion engineering. It is a means which can make 
it possible for the production technician to solve 
their problems in a much better way. 


With heavy investments it is perhaps not so 
difficult to obtain good results. However, we 
have found that with the aid of MTM and com- 
prehensive method analysis good results can be 
obtained with small investments. This is per- 
haps the most valuable part of the MTM pro- 
cedure, and today it is especially valuable be- 
cause it is difficult to obtain money, even for 
investments which cost-estimatings have proven 
as being ever so profitable. 
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MTM APPLIED TO A MOLDING OPERATION IN THE FOUNDRY 


by 


L. M. Bachinski, Methods Engineer 
Albion Malleable Iron Co., Albion, Mich. 


In Cooperation With 


J. F. Shimkus, Standards Engineer 
and J. Hoaglin, Analyst 


Although not completely installed, MTM has 
been successfully applied to some operation in 
each major department of our plant. In gen- 
eral, these include the foundry, core room and 
finishing departments. 


In some cases MTM is actually being used for 
setting rates and standards and has also been 
applied on non-incentive items such as potential 
production determination and cost estimation. 
However, it is a simple matter to verify analy- 
ses in the latter situations and to apply them 
to incentive programs if it is so desired. 


The foundry operations referred to are green 
sand molding and shell making. Photos are 
included which show some of the more impor- 
tant steps in each of the operations. The green 
sand cope and drag operation will be explained. 
A jolt-squeeze machine is used in the process 
with one cope and one drag station and an op- 
erator for each. Photo No. 4 presents a gen- 
eral layout of the set-up. The drag machine 
is at the left along with the cope machine at 
the right. It also shows the slip-type flasks 
that are used for making the mold. The drag 
operator works with two drag flasks and the 
cope operator with one cope flask. The core 
supply system may be seen in both photos No. 2 
and No. 4. It is simply a roller conveyor fed 
by a service man. The cores are set on regu- 
lar transite plates. 


Of course, it was necessary to complete MTM 
analyses of both stations. 


The drag operation is started after the operator 
sets his cores or after placing the mold on the 
conveyor line. Getting the drag flask is covered 
in element D-I. Photo No. 4 shows the bench 
on which the extra flask sets. 


In D-II the flask is positioned on the pattern. 
Photo No. 4 also shows this. The 40.5 lbs. 
noted in the move convention is weight of the 
empty flask and must be handled with both 


16 


hands. The TMU value is of course computed 
by MTM standard procedure. The full value is 
allowed even though the flask is held against 
the body for better and easier handling. There 
are two pins on a drag flask, but only one 
positioning is shown in this element. One pin 
is hexagonal shaped and the other is a round 
pin. Tolerances on the pins are close. The 
hex pin is positioned first so by definition the 
case of symmetry would seem to be semi-sym- 
metrical. However, due to the taper of the pin 
a class I fit exists. The case of handling was 
classified as "difficult'’ due to the bulkiness of 
the flask. Thus a "P1SD" was used based on 
the fact that with a reasonable amount of prac- 
tice all cases, except handling, could be re- 
duced to a minimum. With a highly skilled 
operator it's possible that this convention might 
be reduced to Move. 


In D-III, the operator sprays the pattern with a 
parting liquid. The convention used for the 
actual spraying operation is an M1A. This is 
accomplished with three swift motions of the 
nozzle and only wrist action is involved. It 
was a little difficult to determine whether a type 
II motion existed or not. Ordinarily these might 
have been "B'" Moves with a hand in motion soa 
case "A'' was assigned to the convention instead. 


Element D-IV shows the motion pattern for fill- 


ing the flask with sand. Photo No. 3 also shows’ 


this action. The Reach to the hopper is of 
greater distance than actually shown. It is 
overlapped by the pace time, leaving only 16 
inches that is chargeable. The actual filling of 
the mold is mechanical in nature and is stop- 
watch time. 


Element D-V shows the pattern involved for 
jolting the sand and flask. While the flask is 
jolting the operator Reaches to the flask and 
distributes the sand as evenly as possible. 


In D-Vi and D-VII the bottom board is placed 
on the mold in preparation for the squeeze. 
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In element D-VIII the squeeze head is moved 
over the mold and the squeeze completed. The 
head is set in motion then is released and al- 
lowed to swing the remainder of the distance 
by virtue of its own inertia. Finally it is 
guided into position the last couple of inches 
to keep it from bouncing away from its stop. 
From the time the squeeze lever is released 
the process is timed by stop watch since the 
action is mechanical. 


In element D-IX the mold is lifted from the 
pattern. The squeeze head is returned to its 
original position and at the same time the 
lifter lever is actuated to strip the mold from 
the pattern. The stripping process is mechani- 
cal and again the stop watch used. 


In element D-X the lifter legs are lowered and 
at the same time the mold is carried (against 
the body) to the mold conveyor. The motion 
involved in placing the mold on the line is 
nearly a Body Bend (B) but is overlapped by 
the two paces. The drag must be rolled over 
so the pins are in an "up" position to receive 
the cope. The drag is lifted with the pins 
down and edge is set on the conveyor car and 
rolled over to its characteristic position on the 
line. Following this he moves to the other 
drag flask on the bench which can be seen in 
photo No. 1. 


Before proceeding to explain the cope molding 
analysis something ought to be mentioned about 
allowances and weight calculations. 


In this plant there is an allowance to be con- 
sidered when a mold weighs over 50 lbs. This 
is done whether it is handled with one or two 
hands. However, all molds must be handled 
with two hands. The allowance has been classi- 
fied as an additional fatigue allowance in addi- 
tion to the standard MTM allowance of 5%. This 
figure is not directly added to the "element 
time" but to the "total time allowed"; otherwise 
one allowance would be multiplied by the stand- 
ard allowance. Since some definite time allow- 
ance had to be established, a relatively long 
term study was made of cycle times to deter- 
mine whether or not cycle times increased 
through the shift and how much. After leveling 
performance and an evaluation by management 
it was agreed that an additional fatigue allow- 
ance was in order. The time allowance was 
set at 0.004 min. /lb. or about 6.67 TMU/lb. 
This then was an additional fatigue allowance 
for every lb. of weight over 50 lbs. So, a 115 
lb. (D-X) mold would carry an additional allow- 
ance calculated in the following manner: 


(004 min.) 
.006 min/TMU 


0.260 mins. , 


whichever unit is preferred. This in turn would 
be added to the "total allowed time". It's com- 
mon knowledge of course that the MTM Data 
card does not allow for weights over 47. 5#. 
Nevertheless we have molds that are handled 
manually and weigh at most 115 lbs. so an al- 
lowance is made in the above prescribed man- 
ner. 


(115# - 50#) 





= 433.6TMU or 


The cope operator places his cope on the mold 
and removes both the cope and drag flasks from 
the mold and places them on the drag bench. 


In element C-I the cope operator removes his 
flask from the drag and places it on the pat- 
tern. The pins in this case are located on the 
machine. They are both tapered and again one 
being of hexagonal section and the other circu- 
lar. Here also the operator merely positions 
the left hex pin and the other automatically 
lines up. Then the weight of the flask permits 
it to dropinplace. 


The next three elements are the same as for 
the drag operation. Photo No. 3 is incorpor- 
ated in elements C-III and D-IV on the analyses 
for the cope and drag respectively. 


The cope requires no bottom board for place- 
ment on the drag. However a squeeze board is 
fastened on the squeeze head of the machine. 


Element C-V shows the motion pattern for bring- 
ing the squeeze head into position and squeezing 
the mold. It is very similar to the drag motion 
pattern. The operator accomplishes a couple of 
things after the squeeze lever is released. He 
reaches to the squeeze head with his right hand 
and moves his left hand to the corner of the 
flask and wipes the sand from the flask bush- 
ings. They are limited out by the machine 
time since they are done while the cope is 
moving away from the squeeze head. Again the 
machine time was determined by stop watch. 


In this element (C-VI) the squeeze head is 
moved aside with a "B'' Move and coasts out of 
the way against a stop. Due to the inertia 
forces generated it was decided that a type I 
motion should not be allowed. Then the opera- 
tor reaches for the lifter lever and depresses it. 


Element C-VII notes two things happening at 
once. While the lifter legs raise the cope from 
the pattern the operator wipes the sand from the 
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edge of the mold with 'B" Moves. The lifted 
cope is shown in photo No. 2. The air hose is 
reached for and secured with the right hand and 
moved to the sprue hole while the left hand 
cleans the sand from the bushing. The air 
hose button is actuated with a "B" fractional 
Move and held until the operator is satisfied 
that the sprue hole is clean. This time was 
again determined with a stop watch, using the 
average. The right hand employs a normal 
release and reaches to the other bushing and 
cleans it off. As noted in the element, all the 
manual time was allowed in fairness to the op- 
erator going along with the assumption that the 
mechanical time is limited out. 


In element C-VIII the mold is taken to the con- 
veyor and placed on the drag. Both ‘hands 
reach to the flask handles and they are in fixed 
locations each time. The simple grasp is used 
and just prior to lifting, the operator gets a 
better grip on the flask. He moves the cope, 
supporting it with his body, to the conveyor with 
a Turn Body, case no. 1. The paces are valued 
at 17.0 TMU due to the amount of weight in- 
volved which has a tendency to retard his nor- 
mal movement. Again the operator aligns the 
cope to the closing pins. One position is all 
that is necessary since the other automatically 
aligns itself and again it should be pointed out 
that skilled operators are performing this mo- 
tion pattern. Since the cope sets on the drag, 
the hands follow it with an "A" Move and then 
releases it. 


During this element (C-IX) the cope operator 
removes both the cope and drag flasks from the 
conveyor. The locks on the cope are unlocked 
with "'A'' Moves and the same applies to the 
drag - case ''A'' because these are controlled 
paths of motion. The operator removes the 
whole unit by a case "A" Reach to the drag 
handles and employs a single grasp. The com- 
plete flask is moved to the drag bench and re- 
leased as noted on the analysis sheet. 


All additional and following elements are con- 
sidered variables in the sequence of the above 
analyses of this particular molding operation. 


In the C-X element the cope operator moves 
toward the conveyor line with the motion pat- 
tern noted. 


In C-XI the operator cleans out the drag mold 
with pretty much the same pattern used for 
blowing off his cope mold. This is done prior 
to setting his cores. In element C-VII the 
motion used to actuate the air nozzle was an 


MfB. The nozzle has a plier-type handle and a 
very short move is required. In this case the 
nozzle is the button type and is depressed to its 
maximum travel. The travel is very small thus 
qualifying it as an MfA Move. An AP1 might be 
considered here but watching the operation and 
the swiftness with which the operator accom- 
plishes this action, it didn't seem necessary to 
allow more than a fractional "A'' Move. The 
Apply Pressure had no retarding effect on the 
operators motions. 


The drag or cope operator may set two '"'B" 
cores which, in general can be classed as a 
"barrel" or cylindrical type core. This is 
noted in study No. 1, sheet No. 1 of 1 sheet for 
cope and drag molding. The motion pattern is 
self explanatory but a point or two might be dis- 
cussed. After getting the cores and securing 
the grip, they are placed in the mold but not 
simultaneously. It will be noted that after the 
positioning is complete two MfC Moves have 
been allowed. One of the short Moves is used 
for placing the core beyond the one inch of 
travel allowed in a Position and the other for a 
slight twisting action to break any corners in 
the core seat to prevent the formation of fins 
on the castings. A case "'C" Move is applied 
because a good deal of care must be exercised 
in this motion. 


In addition the cope or drag operator may set 
two "B" cores and one skim core. Photo No. 2 
shows these already set in the drag mold. The 
drag operator sets two of these. This is noted 
on analysis study No. 2, sheet No. 1 of 1 sheet. 
The motion patterns here are the same, prac- 
tically, as for the "B'" cores. Further com- 
ment can be made in regard to the setting of 
the skim core. This core is approximately 1/2" 
thick and about 2" in diameter. It is placed 
with a "C'' Move and a simple position followed 
by a fractional "A" Move. One side or portion 
of the core is positioned first, then the whole 
core is moved down against the sand and an 
MfA was allowed for this extra motion with a 
normal release following. 


Another type of variable exists when an opera- 
tor sets a skim core and two slag cores. The 
slag cores are used to prevent the impurities 
and slag from entering the casting cavity with 
the molten iron. This operation is noted on 
study No. 3, sheet No. 1 of 1 sheet. The oper- 


ator Reaches with a ''B" case to the tote pan. 

It was decided that the core is of sufficient size 
to warrant nothing more than this type of Reach. 
However, they were jumbled enough to apply the 
G4A grasp for control. 


There has been consid- 
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erable discussion on this point in our depart- 
ment and on more recent analyses this has 
been reduced to a GIA. This seems justifiable 
when the operation is actually observed. Then 
the skim core is moved to the general area of 
the mold with a "B" Move and a "C'' Move 
prior to positioning. The core seats itself 
partially but must be completely and finally set 
by the operator. To do this he releases the 
core and Reaches back to it with a fractional 
"B" Reach and an AP2. After that he reaches 
to his right hand to get a slag core and trans- 
fers it with a G3. Then the slag core in the 
right hand is positioned with a P1SSE since it 
can be placed in only one of two ways. One 
end is placed first which automatically aligns 
the other. Two fractional "C' Moves are used 
to accomplish this since a certain amount of 
care is required. The same pattern follows 
for the core in the left hand. 


In conclusion of the listing of the variables for 
this particular operation our study for peening 
a mold might be worthwhile mentioning. Peen- 
ing consists mainly of packing the sand around 
the edges of a mold with a wedge-shaped but 
blunt wooden hammer. They are also made of 
metal. The mallet is located on a bench along 
side the operator. The photo on mount No. 2 
shows the handle protruding from its position 
on the bench. Peening may be needed in all 
of the molding operations on this line. A '"B" 
Reach is used along with the simple grasp to 
gain control of the mallet. As it is moved to 
the mold the left hand reaches over to get hold 
of the mallet. The move up is classified as a 
"B" Move and downward stroke as an ''A'' Move 
against the sand. A lower case "w" is re- 
corded with the convention merely to note that 
weight is involved especially if the actual weight 


is more than 2.5 lbs. In this case the ENW 
would not have to be considered since it is less 
than 2.5 lbs. and the peening is done with both 
hands. Any series or number of peens may be 
needed depending on mold hardness requirements 
- so a chart was prepared. It is only neces- 
sary to determine the number of peens required 
so the total allowed time in minutes can be read 
directly from the chart. A complete cycle with 
One peen would have the following motion pattern: 





L. H. TMU R. H. 
12.9 R12B To handle 
2.0 GIA Get 
13.4 paia5e Over mold 
TS0S. Mallet 
G1A 2.0 
M4Bw 6.9 M4Bw Move up 
M3Aw 4.9 M3 Aw Move down 
Li) 13.4 M12Bw_ To bench 
2.0  RLI 


Total 57.5 TMU 


This particular analysis happens to satisfy an 
8-peen motion pattern. 


As previously stated, MTM has been used in 
every major department of operations except 
heat treat. However, we plan on doing so for 
a hot shear operation which consists of shear- 
ing the gate from a casting as soon as it leaves 
the hearth of a draw furnace. It is our inten- 
tion to broaden the installation of MTM until all 
or most of our incentive plans are based on the 
system. 
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METHODS ANALYSIS CHART a an 
PART Line #3 Cope & Drag VATE 4-26-54 STUDY NO. | r 
OPERATION Make Cope Mold \NALYST L.BachinskiSHreET NO. ] OF oa SHEETS | 0 
Description — Left: Hand No. LH ™MU RH No. Description — Right Hand 
Starting Conditions c~\ 


C-II 


C-III 


C-IV 


Qperator has just set both cope and drag flasks on storage bengh. 





Remove Cope Flask from Drag Flask & Place om Pattern 





Reach to lock R4A 6.1 RA Reach to lock 
G5 0.0 G5 
To locks AP2 10.6 AP2 To locks 
RL2 0.0 RL2 
Reach to handle R4A 6.1 R&A Reach to handle 
Handle G1A 2.0 GIA Handle 
36 36 
Move Flask up M6B 2 18.3 M6B 4 Move flask up 
Toward machine TBCl 18.6 
To machine WIP 15.0 
Bushings to pin PISD 11.2 
RL1 2,0 RL Handles 
Total Time 89.9 T.M.U./mold 


Spray Pattern with Parting 
Same as D-III 


Total Time 48,4 T,M.U,/occurrence 








Fill Flask with Sand 
Sam as D-IV | 


Total Time 105.1 T.M.U./mold 





st t 


Same as D-V 


Total Time 99.9 Tf .M.U./mold 


Ferm 101-RPC-13-68 
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METHODS ANALYSIS CHART Sere 
ee ea es ee DATE 4-26-56 STUDY NO. 
OPERATION Make Cope Mold Ww vnysieBachineki sein vo. 2 iil 4 amas 


Description — Left Hand No. Lu Mt RH No. Description — Right Hand 


C-V Get Squeeze Head, Move Over Mold, & Squeeze 





21.5 R24B Hand to squeeze head 
2.0 GIA Head 
To head 20.2 M18B5 Swing head 
Head GIA 2.0 RL Head 
Head to exact position 9.6 R12A Hand to squeeze lever 
0,0 G5 Squeeze Lever 
2.9 MIB2 Lever down part way 
Head 10.6 AP2 To lever 
0.0 RL2 Lever 
Wait for mold to descend SW 35.0 Hand to squeeze head 
(Avg. of machines) 0.0 G5 Squeeze head 


Tu corner of flask “RSR_ TR 
TQ 


Wipes samd from flask edge EB 
Total Time 103.8 TMU. /mold 


C-VI Aside Squeeze Head - Lift Mold 





11.6 M6B5 Start head away 

0.0 RL2 

14.9 R24A Hand to lifter lever 
0.9 G5 

aed MBA Lifter lever 


Total Time 31,4 T.M.U./mold 


Form 191-RPC-12-56 
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METHODS ANALYSIS CHART ee 
PART Line #3 Cope & Drag DATE 4-26-56 STUDY NO. 
OPEKATION Make Cope Mold Wanysi .cachinski SukET NO. 3° OF 4’ SHEETS 
Description — Left) Hand No. Lu TMU RH No. Description — Right Hand C- 
C-VII Clean Cope & Blow Out Sprue Cup: 
(Note - Lifter legs rising during operation - 35 1.M.U.) 
Hand to top of flask 17.2 R18B Hand to top of flask 
Hand to front, wiping sand MI16B 15.8 M16B Hand to front, wiping sand 
15.8 M16B Hand along back of flask, 
wiping off sand 
To left bushing R&B 10.1 R&B To air hose 
2.0 GIA Hose 
Clean sand from bushing 2 12,2 MILOB Hose to sprue hold 
2.) MFB Depress button 
502 SW Hold button 
2.0 RL Hose 
12.9 R12B to right bushing 
9.2 M2B 2 Clean sand from bushing 
Total Time 104.2 T.M.U./mold 
C 
C-VIII Close Mold 
Hand to handle R6A 7.0 R6A Hand to handle 
Handle G1A 2e) GIA Handle 
Set hands G2 546 G2 Set hands 
: 3 
MiB 26.4 MAB ~ Against body 
18.6 TBCl Sn 
W2PW 34.0 W2PW To conveyor 
11.2 7". Bushings to pins 
11.0 M5A as (Less constant ) 
Handles RL1 2,0 RL Handles 
Total Time 117.8 T.M.U./mold 


Form 191-RPC-12-S_ 
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METHODS ANALYSIS CHART Se 
PART Line #3 Cope & Drag DATE 4-26-56 STUDY NO. 
operation Make Cope Mold \intyvs? L.Bachinski-nerd vo. & ov $¢ SHEETS 
aii Description — Lett) Hand No. Lu rut KH No. Description — Right’ Hand 
C-1X Remove C & D Flasks frox Mold & Place on Storage Bench 
To cope lock RLA 6.1 RAA To cope lock 
Lock G5 0.) 5 Lock 
Move lock up M3A2 4.9 M3A2 Move lock up 
RL2 9.0 RL2 
To drag lock R4A 4.1 RAA To drag lock 
Lock G5 5.) Lock 
Move lock down M3A2 4e9 MBA2 Move lock down 
RL2 302 Ri2 
To drag flask handle R4A 6.1 R&A To drag flask handle 
Handle G1A 2.0 GIA Handle 
Move MT flask up M10B = 2925 MLOB e 
18,6 TBCl 
To bench W2PW 2460 W2PW To bench 
Handle RL1 fe) RL1 Handle 
Total Time 114.2 2.M,U/mold 
C-X Move to Conveyor from Machine or to Machine from Conveyor 
(Necessary only if cope man sets cores) 
18.6 [fBCl To Rt or Lt 
15.9 WIP 
uxtend for next element R_B _-. és extend for next element 
Total Tim 33.6 T.M.U./occurrence 
| C-XI Blow Off Mold - Drag = Prior to Setting Cores 
(May be Rt or Lt Hand) 
To hose R30B 258 
G1A 2.9 
M1LOB 12,2 
Depress button MfA 2.0 
2 M5B 16.0 
RL1 2.0 
Fs Total Time 60.0 T.M.U./mold Form 191-RPC-12-86 


CR 
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METHODS ANALYSIS CHART 


REFERENCE NO. 

















VART Line #3 Cope & Drag DATE 4/18/56 STUDY NO. y —_ 
overnation Make Drag Mold warysrL.Bachinskisnwerr vo. 1 oF 4- SHEETS ea 
Description — Left: Hand No. Lu rt RH No Description — Right Hand 
tar ndition D-] 
Operator has just finished setting cores in last mold made, or has just set cope 
on line if no cores. 
D-IL Get Drag Flask on Bench 
Move to storage bench TBC2 37.2 
( WIP 15.0 
Hand to handle RBB_ Tel RSB Hand to handle 
GIA 2,0 GIA 
Total Time She2 T.M.U,/mold 
D-. 
D-II Invert Flask & Place on Pattern 
Move near side of flask up, 
sliding to end of bench m2piged 23,7 m2peyee Flask resting against body 
(dither 4 3/4 or 6 1/4") TRCL Toh (Note total weight allowed) 
Handle RL1 2.0 RL1 Handle 
To new location R2B 4.9 R2B To new location 
Handle G1A 2.0 GLA Handle 
SS15Cl 18,8 
Flask (Pins to bushings) MocsPae 20.0 moc0s,0 Not OL by SS 
Pin to bushing P1SD 11,2 
Flask down M3A Lo9 M3A D 
Handle RL1 2.0 RL1 Handle 
To locks RLOA €.7 RLOA To locks 
To locks AP2 10,6 AP2 To locks 
RL2 0.0 RL2 
Total Time 107.9 T.M.U./mold 
Form 191-RPC-12-66 
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METHODS ANALYSIS CHART a 

rvint Line #3 Cope & Drag pire 4/18/56 sttpy No. 1 

oven ATION Make Urag Mold wwarysTl.dachinski surer vo. 2) OF 4 SHEETS 
Description — Lett: Hand No Lu rit KH No. Description — Right’ Hand 


D-III Spray Fattern with Parting 

















21,5 R24B To hose nozzle 
2,0 GLA Hose nozzle 
12,4 ML2B Hose to position over pattern 
2,0 MfA Depress handle 
725 MIA 3 Move hand to spray 
<o0 RL Hose 
Total Time 48.4 ToM.U./occurrence 
D-IV Fill Flask with Sand 
15.0 WIP Step back 
15,§ R16B Hand to sand hopper handle 
(Non-OL time only) 
2.0 GIA Sand hopper handle 
29.2 M8B20 Handle down 
50.0 S.W. Holi for sand to fill flask 
2.9 RLL Handle 
Total Time 105.1 T.M.U./mold 
DV Start Jolt & Level Sand 
(can be RT or LT) 7.9 R&A To jolt start button 
2.0 MfA _ Depress button 
90.0 SW Jolt Standard 10 times 
To sand on flask “RZ ___TieQ Bk, To sand on flask 


Levels sand as required 
until jolt times out 
Total Time 99.9 T.M.U./mold 


Form 191-RPC 12-56 
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OPERATION 
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METHODS ANALYSIS CHART 
4/18/56 


Line #3 Cope & Drag 


Make Draz Mold 


Description — Left) Hand Ne. Lu 


D-VI 


D-VII 


D-VIII 


Jet Bottom Board from Conveyor 





To sides of board R127 


Side of board GlA 


PATH 


WWaitysibedachinski suerr vo. 3 


pvt Koi No. 


1°,.5 TBCl 
1269 R12B 
Jo) alA 


6. 6 
2 MLOBSe 392 mobese 2 


Total Time 


Place -Lottom Board on Mold 





3 


"< 


Board om mold 
Board RL1 


Total rime 


Get Squeeze tiead, Move vver Mold & 


BCl 


eB 


63.7 T.M.U./mold 


1¢.6 ‘ 
1304 MBB a 
2.) RL 


3400 T.M.U./mold 


Soueeze 





Hand to squeeze nead R24B 
Head G1A 
Swing head M20B5 
(Let head coast) RL1 
To new point on head (R6B) 
Head G1A 


To exact position over mold M2A5 


(Hand rests on head) 


(Average of machines) 


Total Time 


2165 
hea 
21.5 
2.0 
llo& R16A 
2.0 (65) 
6.0 
7el M2B5 
19.6 AP2 
0.0 RL2 
35.0 SW ) 
Bah PHA 


119.1 T.M.U./mold 





REFERENCE NO. 
sTUDY No. 1 


OF 4 


scription — Right Hand 


SHEETS 


Toward conveyor 


(Non-overlapped only) 
Side of board 


Board down on 


Toward mold 
Board on mold 


Board 


To squeeze lever 


Saueeze lever down 


To squeeze lever 


Wait for mold to descend 
Hand to lifter lever 


Form 191-RPC-12-66 
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METHODS ANALYSIS CHART ei icaiatiaite 
PART Line #3 Cope & Drag DATE oo ee STUDY NO. 
OPERATION Make Drag Mold vwa«ey-:LeBachinski super vo. & or 4 SHEETS 
Description — Left) Hand No. LH TM RH No. Description — Right Hand 


D-IX Aside Soueeze Head - Lift Mold 





Start head MS8B5 13h 
(RLD he9 MBA Lifter lever to LT 
0,9 RL2 
Average time 25.0 SW Lifter legs raise 
Hand to flask handle “RLQB ane Hand to flask handle 
Total Time 4303 T.M.U./mold 


D-X Plage Mold on Conveyor 


Flask handle slA 2.3 GlA Flask handle 
Set hands G2 tu. ie Set hands 
el DK. ) Lifter lever to RT with knee _ 
MB 5 26k ms Against body 
12.6 TBC] To conveyor 
Ww2PO 340 D 4 Obstructed avainst conveyor 
Dre =“ Bend Body downward 
Handle G2 5.6 G2 Handle 
(Part of Wt. on conveyor) MLoage 30.6 MLOA B Lower to conveyor 
RL1 _ 2.9 RL1 
Total lime 153.8 T.M.U./mold 


Form 191-RPC-12-56 
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METHODS ANALYSIS CHART 


parr Unit #3 Squeezer Molding 


OPERATION Peen Mold with Mallet 


Description — Left Hand No. LH 


Starting Conditions: 


patE 10-12-56 





REFERENCE NO. 


STUDY NO. 2 


anaLyst LeBachinski SHEET NO. 


TMU RH 


1 oF 1 = SHEETS 


Description — Right Hand 


Operator has just completed filling cope or drag flask with sand and completed 
jolting mold. Peen mallet is located in lower shelf of core bench to right or left 


of the operator. 


Get mallet and move over mold: 


— 
Reach to mallet Gea ) 


G1A 

Mi, Br 
M3Aw 
Mi, Bw 
M3Aw 
MU, Bw 
M3 Aw 
Mi, Bw 
M3Aw 
ML, Bw 
M3 Aw 
ML, Bw 
M3Aw 
ML, Bwr 
M3 Aw 
ML, Bw 
M3 Aw 
Release (RL 


Same as other hand 


Total time 


12.9 R12B 
2.0 GlA 
13.4 ) 
- TSS 
2.0 
6.9 MiBw 
4.9 M3Aw 
6.9 MLBw 
4.9 M3Aw 
6.9 MiBw 
4.9 MBAw 
6.9 MiBw 
4.9 MBAw 
6.9 MiBw 
4.9 M3Aw 
6.9 MiBw 
L.9 M3Aw 
6.9 MiBw 
4.9 M3Aw 
6.9 MiBw 
4.9 M3Aw 
13.4 M2Bw 


2.0 RL 


140.1 T.M.U, 


Reach to handle 


Get 


Move 
Turn 


Move 
Move 
Move 
Move 
Move 
Move 
Move 
Move 
Move 


Move 


Move 


Mallet to bench 


over mold 


mallet 90° vertical (0.L.) 


up 
down 
ab 
down 
up 
down 
up 
down 
up 
down 
up 
down 
up 
down 
up 
down 


Release 


lst 


2nd 


3rd 


Lth 


5th 


6th 


7th 


8th 


Form 191-ACP-5-54 
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10-12-56 


ETS Unit #3 Squeezer Molding 


Peen Mold with Mallet 








Number of Peens T.M.U.'s St'd. Minutes Allowed Time 
1 57.5 203450 005348 
2 69.3 04158 206445 
3 81.1 204,866 007542 
L 92.9 00557h 208610 
2 104.7 206282 °09737 
6 116.5 06990 e 10835 
7 128.3 07698 211932 
8 140.1 208,06 2 13029 
9 151.9 -O91l, ° 14127 

10 163.7 09822 015224 
ll 175.5 ° 10530 - 16322 
-) 12 187.3 , 1138 +1719 
3 199.1 211946 ~ 18516 
li, 210.9 12654 19614 
15 222.7 - 13362 20711 
16 234.5 - 14,070 e 21809 
17 246.3 - 14778 ° 22906 
18 258.1 - 15486 » 24,003 
19 269.9 - 16194 e 25101 
20 281.7 - 16902 - 26198 
21 293.5 - 17610 © 27296 
22 305.3 -18318 - 28393 
23 317.1 ° 19026 2 294,90 
2h 328.9 219734 - 30588 
25 340.7 « 20442 231685 
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PART Line #3 Cope & Drag 


OPERATION Set Two "B" Cores (Drag) 


Description — Left Hand 





APPLICATION I 


METHODS ANALYSIS CHART ae 
DATE 3-11-57 STUDY NO. 1] PAI 
Wanyst> -oachiuskicnerr vo. 1 oF i sHEETS oP! 
No. LH Te KH No. Description — Right Hand 


Invert & set two "B" Cores - Drag Operator 


To core 
Core 
Core Toward Mold 


Core 


To cavity 


Align 
Down 


Seat Core 


Core 


Total Time 


111.3 x ,0006 
06678 x 155 





For Use Where Drag Operator Sets Two "B" Cores 





R24B 
G1A 
M2)B 


~~. 
Ww2- 


2 G2 


MLC 
Pls 
2 MfC 
AP2 
RL1 


.06672 minutes 
010351 allowed minutes 


21.5 
2.9 
18,2 
11.2 
8.9 
506 
4ed 
10.6 
&.90 
5.6 
4,0 
10.6 


2,. 


111.3 


R24B To core 

G1A Core 

a) Core Toward Mold 
“RR, Core 
G2 2 Invert Core 

M,C to cavity 

P1Ss Align 

MfC 2 Down 

AP2 Seat Core 

(RLI) 

T.M.U/Mold 














APPLICATION I 31 
METHODS ANALYSIS CHART 
PART Line #3 Cope & Drag DATE 3=4=57 


REFERENCE NO. 


STUDY NO. - 


OPERATION Set Two "B" Cores \WvnYsTl.Bachinski, snertT vo. 2 OF « SHEETS 


Description — Left Hand No. LU TMU RH No. Description — Right Hand 


Invert & set two "B" cores 


& 
aye 


0 
For Use Where Cope Operator Sets Two "B" Cores & One Skim 





To Cores R12B 12.9 R12B To skim 
Two cores G1A 2.0 GIA Skim 
To Rt, Hand M20A 19.2 
56 a One Core 
Invert Core 2 G2 Ll.2 .G 2 Invert Core 
15.2 M20 To Cavity 
5.6 PSE Align 
4.0 MfC 2 Down 
10.6 AP2 Seat Core 
- Wi Core 
M2C 15.2 (M60) Skim to print 
PISE 5.6 PSE Align 
2 MfC 4.0 MfA Down 
AP2 10.6 (RI) Skim 
RL1 239 


Total Time 123.7 7.M.U./mold 


123.7 T.M.U. x 20006 © .97422 minutes 
207422 x 155 @ .11504 allowed minutes 


LT Rae 








32 APPLICATION I 


METHODS ANALYSIS CHART 


ranT Line #3 (5) 


OPERATION Set Cores - Drag Operator 


Description — Left Hand No. LH 


D-XII Set Skim Core & Two Slag Cores 


DATE 4/27/56 





REFERENCE NO. 


STUDY NO. 3 


\anystL.Bachinskd sneer No. 1 OF | SHEETS 


TM RH No. 





To skim core R24B 
Core GLA 
Toward cavity - 

G2. 
To cavity M6C 
Core P1LSE 
Down MfA 
Core RL1 
To Core RfB 
Seat Core AP2 
To core R7A 
Core G3 
Core G2 
To Cavity ML2C 

P1SSE 
Down 2 MfC 

RL1 

Total Time 


164.0 T,.M.U.'s x ,0006 @ .09840 
009840 x 155 @ .15252 allowed 


15.2 M2C 
941 PLSSE 
460 MPC 2 
15.2 


Jol 
4.0 


2,0 





164.0 T.M.U.'s/mold 


minutes 
minutes 


Description — Right Hand 


To slag cores 


Two cores 


Core 


To cavity 


Form 191-RPC-12-56 
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32421957 
Line #3 Cope & Drag Molding 


Constant Time Summary 


Gope Constant = .46266 standard minutes 
Drag Constant = .47148 standard minutes 
Total Cope & Drag -93414 minutes 
093414 4 2 8 ~46707 standard minutes 
046707 x 155 = «72396 allowed minutes 


Use the average of the two constants when calculating rates. Since 
the rate is set on the operator with the greater allowed time (cope 
or drag) these two items shall be averaged. Therefore, with the 
constants the same, the other items will determine which operator 
has the greater amount of allowed time. 


The other items may be balanced to make the allowed time of the 
operators total as close as possible. This is necessary to keep one 
operator from waiting for the other and keep production up with 
minimum of allowed time in the rate. 


P 4) i. fs 
ox hl Acusd fie 


Industrial Engineer 
LBachinski:h 
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Typical lay-out of Chicopee Twin Shell Making 
External, showing cores on rack at lower left; 
stripper station upper center, and bonding fix- 
ture at right of picture. 





Operator is removing shell mold from stripper 
station. This operation must be executed with 
speed and accuracy because of the short time that 
the shell is raised on the lifter pins. Shells can 
break easily if not removed carefully. 





After removing shell from stripper station opera- 
tor breaks shell in two pieces. (Cope and Drag). 
This is done by hitting the shell in the middle with 
the knee. 


After shell has been broken into Cope and Drag, 
the Drag 1/2 is placed on the bonding fixture, and 
the Cope 1/2 is placed on the rack to the right of 
the fixture. Cores, which are used in the particu- 
lar job are located on rack, shown here, to rear 
of the operator. Also shown in photo 1. 
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Here we see the cores (10) in place in the Operator puts Cope 1/2 of shell on the Drag 1/2 
Drag 1/2 of the shell and the glue; used for Shell, which has the cores and bonding glue ap- 
bonding, applied and ready for closing. plied, ready for bonding. 














After shell has been bonded it is removed to Here we see a "Valve Body Casting" shell, with 
the travelling molding conveyor, by the opera- the Cope 1/2 at left; and the Drag 1/2 at right with 
tor; ready for pouring of the iron. cores in position, and a typical glue line, repre- 


sented in chalk. 
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General set-up of Cope & Drag Stripper Station, Line #3. Picture shows Drag 
station (with flask in position) at left and Cope station (with flask in position) at 


right. Extra Drag flask used in operational rotation is in place on bench at 
front. 





Drag 1/2 of mold moving on conveyor with cores in place. Cope 1/2 of mold 
is raised on lifter pins ready for clamping to Drag 1/2 mold. 





Cope operator is shown filling mold with sand from storage hopper directly 
above machine. Note: Drag 1/2 flask on table is idle, yet Drag operator 


(not shown) is filling flask at the same time as the Cope operator with 2nd of 
2 Drag flask. 


snasinsaBnserh meen 10 
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Picture shows lay-out of Line #3 Plate molding. Cope and Drag flask 
along with the pattern plate are in position on machine. Peening mallet 
used on this particular job is also in position on lip of work bench to 
operator's right. 
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Line #1 Shell molding pattern has just been removed from rt. oven and is 
stopped at stripper station in front of operator ready for removal. Bond- 
ing fixture with glue container is shown at rt. 





Operator has just removed shell mold from stripper station and is moving 
to bonding fixture for gluing operation. 





Operator is getting cores from intricate rack to rt. of bonding fixture pre- 
paratory to setting in the Drag 1/2 of shell. 
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Shows operator applying glue to Drag 1/2 shell after cores are set. Cope 
1/2 of shell is on stand to rt. and below core rack. 





Close-up of Drag 1/2 of shell on bonding fixture shows route of glue line 
around casting cavities. 
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Operator is removing small fin left on Carrier core prior to placing core 
in drier shown at lower rt. of picture. 





Shows core in core box after being removed from flow machine at rear 
prior to placing in core drier at front on bench. 





Shows two identical core boxes used in rotational operation. Box at lt. is 
in position ready for blowing while box at rt. will be put into blow position 
upon removal of other box. 
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Operator is placing core, in drier, on rack which rotates slowly through 
core oven. Oven is directly to rear of blow machine 





Part of lay-out of blow machine, and oven, with core, and box, and drier 
in place on bench. 
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Typical shearing operation of hub casting in place Casting in place in shear with knife blade coming 
in storage bins to left of operator and machine. down to shear gate off casting. 





Lay-out of shearing operation with castings in bin Showing casting in motion going down slide to bin, 
to left of operator, machine in front and dispose after dispose by operator. Disposal also shown in 
slide to right leading to storage bin below. photo No. 3. 
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CHICAGO CONTAINER STANDARD BUNDLING DATA 
by 
Franklin H. Cloud 


American Box Board Company 
Chicago, Illinois 


The final unit of time shown in the following article are so called true work minutes, which exclude 
any relaxation factors and are levelled to a day work pace of 75%. 


43 





44 


Chicago Container 


BUNDLING 


Product: 


Operation: 


Equipment: 


Basis of Date: 


Blank Area Up to 3.999 
TwT/1000 wr 035 o50 eld 





APPLICATION II 


TAPER OFFBEARING 6/12/57 





Various size stacks of taped boxese Open hlank size of boxes up to 

32 sqe fte 

Set the Jogged and Aligned stack downe 

Section #1 = Cross Tying = Throw first loop around stack, cross twines 
and make second loop, tie standard bundlers knote 

Section #2 — Tie 2 Twines One Way = Throw first loop around stack, tie 
standard bundlers knot, throw second loop around stack, tie standard 
bundlers knote 

Section #3 — Corner Tying = Hook loop of twine between ppposite stack 
corners, tie standard bundlers knote 

Aside tied bundle to pallet and return. 

Obtain and position empty pallet, shove completed load down floor 
conveyore 











Automatic (ZB) or Semi-Automatic (Universal) taping machinese 
10! of elevated (32") 18" wide bundling conveyore Two strips of 18" 
wide floor conveyor spaced one foot aparte Jj," X 60" wooden palletse 


MIM analysis of true work time per bundleée 





OPEN BLANK TRUE WORK TIME/STACK 
AREA IN SQ. FT. CROSS TIE 2 TWINER CORNER TIE 
Up to 34999 e129 e211 

e000 = 54999 013 0216 

62000 = 72999 0138 0219 

82000 = 9.999 ell 0222 
10.000 = 11.999 elhh 0225 
12.000 = 13.999 016 0229 
142000 = 154999 0118 e232 
16.000 = 17.999 0150 0235 

18.000 = 19.999 e151 0238 0138 
202000 = 21.999 e2h1 0139 
222000 = 232999 01),0 
2he000 = 25.999 e110 
262000 = 274999 ell 
28.000 = 294999 el)2 
302000 = 31.999 013 


FIXED TRUE WORK TIME/1000 BOXES 





4.000 - 92999 10.000 = 15999 16.000 - 212999 222000 & Over 





1250 





+ 


Fe Ca Ke 


Tet sa? 


APPLICATION IU 


Aovouive SLMHYMARY —CROSS TY: UG -iknot SecA 
af ted om 3 



































i Bian RAPES 
ELenent DESORISTION ——__ _U tots” b-10H™ Io-tae™ 4 
Set Stee Fiator or veyot Ort 2O'7 »0vV0 
Throw First loop Around Sear ,O'7 ,0%0 1OtV 
Cross I. -eS ¢Marar Second loop 02] 023 .OU4 
Tie Standard SBundiers not 1079 018 1079 
TOTAL TRE wore /STALR 2/3) 0134 45 
FrowGreph TW T/ Bie 
1$0' sinha ; 
oe 4-oHh” os a 
5 e-94” IBY 
; r ead } 
if 45; cities er 
| ioerace™ a 
pe” ae 
ol 40 é jwe les? of ft 
lo -/BH™ 6/50 
IPDe DQ Bis i & 
135 a ian 
/ 
130 / 
Z 
O©12345 67459710 S$ £0 


Blank Area. 
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MIM ELEMENT ANALYSI¢ 


PRODUCT Stack of Taped Gores 


Section 4} 





FILE NO. ELEMENT */ 





“OPERATION. a + 


nye 








DATE __5/6/s7 
DEPT _Finish.aa 
MACHINE Z2Bor Unwersa/s SHEET 1ZE 








COMB/CALIPER_A ev fe Flute 


NO PER BUN 





CONTAINER SIZE__ 


. ee OBSERVER 


E Vayious 








OPERATOR_WVoerve// ; AREA 
REMARKS Stack 3:4 Ver* ae pee 








D IPTION - L 
4... 





Hi 











re pera ag phon 25” 


Al 





F_ | MOTION! TMU} MOTION) F 


a 


C assist 


Hove ins-de@ o 


i2 v 


(Body ASSIST pew legs 


oY 





+e. 90% Frome Varties (40 Fiat 





¢ - 
Hands ave Ko 


beens §, 


To 


, — 














a 
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Section *| 
_MIM ELEMENT ANALYSIS FILE no ELEWeUT #27 

PRODUCT .STAak oF TAPED Boxes ‘. 
OPERATION Tin “ “ ndle, = Parolied +o HeS joint. 
DATE, 5/8/57 COMB/CALIPER_Aor B Fluta— NO PER BUNDLE _V@&vriou S 
DEPT _ Fishing CONTAINER SIZE__X__-X OBSERVER 
MACHINE _2Sov Uriveme) SHEET SIZE x -_ 
OPERATOR Mervell_ _ AREA_Vav_ __ WEIGHT Opprox 25 





REMARKS ; Hy Front 


DESCRIPTION - LEFT F | MOTION MOTION: F |DESCR 
Reach to Terve » RE : 





OLS Tred on bre, 


Poi! iy out addedrronal tn 





Snsien Twine Across Conveger 





nevot SteckX 





AN Tune GrOun 











a , 
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‘MIM ELEMENT ANALYSIS PILE NOBLEMEMT 43 


S 
é, 





A 
PRODUCT STACK Ff TARE D QRES Dactrod “| 


OPERATION. Gross Pores 2 muke, Second looge Avewnd Bude — ferperd uu lav +0 First ivy 























DATE __+9/2/s3 COMB/CALIPER___Amr SFlujee- NO PER BUNDLE_Vayins 
DEPT __ Finis CONTAINER SIZEB__X__X __——s—«OO;BSERVER 

MACHINE _#Sor Jnvers’ SHEET SIZE X 

OPERATOR_ Wary e}] AREA_vavy __ WEIGHT Apprex7s°_ 

REMA RKS Punaie has org Lp 





D IPTION - IO ION; F 





Move Tor Twin e& to iz 
v r . R R i702 
keein Kn eI ON ANT 

é 


SP Twine (I WA 
RF owovwo has Bat Twomwes 





(Qacr weroeer Lata, Twine 


T 67 T Twine 
ove Tor op Pisuninie 


Moveta:\ ead oF Twin 
REross Stack 


SHEET OF 
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MTM T ANALYSIS SUMMARY FILE NOFiFMint “4 
SeeHiaey 

PRoDUCT _S 740K OF TAREE Bove Ss set 
DATE= /a Ag OPERATION 
DEPT fF. Shing Tre, te, Standard Gurdiers fro 
MACHINE _ZBov 4rwersels 
OPERATOR 
OBSERVER NG CYCLE_QUE s£-woy 

















ELEMENT DESCRIPTION ELEM. TIME 


¢ 





TOTAL TMU PER CYCLE_/7ée/ 
.ece4s5 NECESSARY TIME PER CYCLE_»e9079 
SHEET OF 








e°2 ora. 


: O's W/D Prd “GGG! ds Wwe =) 


Sptiow™) 


S$ , ehh bee & pio 


po? f {- 
ou maya 8 Wigrnrcdiy 


e'th Shy G+ Wavy 4s id Azpun Yow 
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ROBINS AIR FORCE BASE, GA., Aug. 9 -- STUDY COST REDUCTION TECHNIQUES -- 
Graduates of the second Methods-Time Measurement course to be given at Robins AFB are 
shown at a ceremony at which they received MTM Association certificates of recognition. 
Col. John van O. Weaver, (right), WRAMA Maintenance Engineering Director, awarded the 
certificates. Graduates are (left to right, first row) Maynard L. Melton, Edgar M. Rut- 
ledge, Leroy C. Whitaker, Harvey A. Brown, J. Edwin Donnan (instructor), James C. Ham- 
mock, Thomas E. Foster, William P. Vance, Howard H. Binkley, and Walter D. Ferguson. 
Second row, left to right, are Johnson C. Moore, Felix D. Powell, Thomas Griffin, Ralph F. 
Cox, Frank R. Carlson, Albert H. Morrison, Tom W. Turner, James C. Sanderson, Griffin 
R. Beatty, and Robert H. Germany. (Official USAF photo) 


1907 - USAF GOLDEN ANNIVERSARY - 1957 
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OFFICE OF INFORMATION SERVICES 
Hq, Warner Robins Air Materiel Area 
Robins Air Force Base, Georgia 


FOR IMMEDIATE RELEASE 





ROBINS AFB EMPLOYEES STUDY 





COST REDUCTION TECHNIQUES 





ROBINS AIR FORCE BASE, GA., Aug. 9 -- 
Twenty-one Robins Air Force Base civilian 
personnel have successfully completed the 
second course to be given at the base in 
Methods-Time Measurement. 


Col. John van O. Weaver, Maintenance Engi- 
neering Director for the Warner Robins Air 
Materiel Area, awarded MTM Association 
certificates of recognition to the graduates 
in a ceremony held in his office. 


"In learning methods techniques, I hope that 
you will come up with some valuable ideas 

as to how we at Robins can reduce costs," 

Col. Weaver stated. 


The MTM technique for cost reduction, an 
aid in production increases, gives predeter- 
mined time values for all manual motions 
and makes it possible to set accurate per- 
formance standards prior to production 
operations. 


The technique was developed and is being 
widely used in the United States and Canada. 
It has also spread to Europe, Latin America, 


and the Far East. WRAMA is a member of the 
MTM Association. All trained personnel are 
expected to use this technique in furthering the 
WRAMA Maintenance Engineering Management 
Project. 


Maintenance employees who completed the 105- 
hour course are Charles L. Faulk, Maynard L. 
Melton, Thomas Griffin, Edgar M. Rutledge, 
Leroy C. Whitaker, Frank R. Carlson, and 
Harvey A. Brown. 


Others are James C. Hammock, Thomas E. 
Foster, Ralph F. Cox, Howard H. Binkley, 
Walter D. Ferguson, Charles E. George, John- 
son C. Moore, Robert H. Germany, Felix D. 
Powell, and William P. Vance. 


Supply graduates are Albert H. Morrison and Tom 
W. Turner. Personnel employees completing 
the course include James C. Sanderson and 
Griffin R. Beatty. 


J. Edwin Donnan, chief industrial engineer of 
the Engines and Accessories Branch of Main- 
tenance, was instructor for the course. 
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CHAPTER NEWS 


MTM ASSOCIATION OF OHIO 
Cincinnati, Ohio 


The September 30, 1957, meeting was held at 
the Hotel Alms in Cincinnati. 


Mr. James Kershner, of the Serge A. Birn 
Company, spoke on the rather important sub- 
ject of "Fitting the Right Man to the Right 
Job."" This subject dealing with modern 
methods of job selections and placement was 
one which has been of paramount importance 
when considering maximum utilization of 
manpower in industry. 


MTM ASSOCIATION OF SOUTHERN 
CALIFORNIA 
Los Angeles, California 


The October 9, 1957, meeting was held in the 
Roger Young Auditorium. Benjamin Borchardt, 


MTM Association President, and Charles A. 
Bogenrief, a Director of the National Associa- 
tion, and Department Head, Industrial Engi- 


neering and Plant Engineering at Grayson Con- 
trols Division of Robertshaw-Fulton Controls 
Company, presented a resume of the latest 
happenings in regard to Association activities, 
and high lights and his general impression of 
the Sixth Annual International MTM Conference 
held in New York City in late September. 


The main speaker of the evening was Donald L. 
Wheeler, Industrial Engineering Supervisor at 
Grayson Controls Division, who spoke on the 
subject of ''How to Sell MTM to Supervision. " 


ST. LOUIS CHAPTER 
St. Louis, Missouri 


James R. Brauer, President of the Chapter, has 
conducted an appreciation course in MTM at the 
October meeting and will continue through the 
November meeting. This has been an oppor- 
tunity for interested persons to gain much 
knowledge about MTM, and to learn the basic 
fundamentals of Methods Time Measurement. 





RESEARCH REPORTS 


WR. 


RAR. 


R.R. 


RAR. 


RR. 


R.R. 


R.R. 


101 Disengage 


This report contains a preliminary study of the element disengage. While it is still classified as 


tentative, the report contains some extremely interesting conclusions on the nature and theory of 
this element. 


102 Reading Operations 


The first step in the use of MTM for establishing reading time standards is contained in this re- 


port. In addition, the report contains a synopsis of the work done in this field by 11° leading 
authorities. 


104 MTM Analysis of Performance Rating Systems 


A talk presented at the SAM-ASME Time and Motion Study Conference, April 1952. It contains an 


analysis of performance rating systems and various performance Rating Films from an MTM 
standpoint. 


105 Simultaneous Motions 


This report represents almost two man-years’ work ona Study of Simultaneous Motions. Itisa 
final report of the Simultaneous Motions project undertaken by the MTM Association. While it does 
not purport to provide complete and exhaustive answers to all problems in the field of Simultaneous 


Motions, it presents a great deal of new and valuable information which should be of interest to 
every MTM practitioner. 


106 Short Reaches and Moves 


This report contains an analysis of the characteristics of Reaches and Moves at very short dis- 


tances. It develops important conclusions concerning the application of MTM to operations involv- 
ing these short distance elements. 


107 A Research Methods Manual 


The research activity of the Association has developed an effective and comprehensive set of 
methods for carrying on research in human motions. This report details the major techniques 
used. Adequate sources of motion data, film analysis, data recording, and statistical methods of 
analysis are among the topics discussed. 


108 A Study of Arm Movements Involving Weight 


In this report, the results of a large investigation into the effect of weight on the performance times 
of arm movements are presented. While more effective means of determining correct time allow- 
ances for moving weights are given, the comprehensive discussion of the whole area of weight 
phenomena is probably of more fundamental importance. The effect of such conditions of perform- 


ance as the use of one or two hands, sliding vs. spatial movements, and male and female perform- 
ance are among the topics presented. 








— NOW AVAILABLE — 
MTM DATA ANALYSIS SHEETS — AS FOLLOWS: 


MTMA-1001 Analysis one side 
MTMA-1003 Analysis two sides 
MTMA-1002 Summary Sheets 


(price per pad of 100 sheets) 
MATERIALS AVAILABLE 


EFFECTIVE DECEMBER 1, 1956 ORDER BLANK 





QUANTITY UNIT rPRice EXTENSIONS 





Member, 
RESEARCH REPORTS Academic,Library Non-Member 





R.R. 101 $ .75 $10.00 





R.R. 102 50 10.00 





R.R. 104 -50 10.00 





R.R. 105 2.25 25.00 





R.R. 106 2.25 25.00 





R.R. 107 2.25 25.00 





R.R. 108 2.25 25.00 





Application Training Supplement 2.00 





Proceedings 





1954 MTM Conference 4.00 





1955 MTM Conference 4.00 

















1956 MTM Conference 5.00 





Data Cards 
Detailed (See Table 
Detailed Plastic 
Condensed (Plastic) 
) 


Analysis Sheets 





MTMA-1001 





MTMA-1002 





MTMA-1003 














NAME PLEASE SEND BILL 





POSITION COMPANY PAYMENT -ENCLOSED 
Remittance must accompany 
ADDRESS orders under $5.00. 











Send order to: MTM Association for Standards and Research, 216 So. State St., Ann Arbor, Mich. 


Please send copy (copies) of the 


Journal of Methods Time Measurement 





Subscription Rate: 


Domestic - U.S. and possessions and Canada - $2.50 per year 
Other - $3.50 per year 


Make checks payable to the MTM Association, 216 S. State Street, Ann Arbor, Michigan. 














